Cell division in Escherichia coli after changes in the velocity of DNA replication.
A method of computer analysis was developed to evaluate the kinetic changes in the rate of cell division in non-synchronous cultures of E. coli resulting from changes in the velocity or initiation of chromosome replication. This method takes into account that the cell division pathway in E. coli includes a reaction of indeterminate length described by a probability function that applies to the cell population. The analysis yields a hypothetical cell number kinetics as it would be observed if the stochastic element in the division pathway were absent. Since this derived cell number curve responds to experimentally induced perturbations of replication at defined times whereas the actual cell number curve reflects these perturbations only in a blurred fashion, replication and division events can be precisely correlated with this method. The method was applied to the evaluation of thymine starvation experiments with two Thy- derivatives of E. coli B/r; one of the strains has a mutationally altered (60% increased) cell mass at initiation of chromosome replication. In both strains, the stochastic phase of the cell cycle had the same half-life value of 10 min and began 18 min after each termination of replication. This suggests that the time of cell division is linked to replication, not to cell mass or length. This interpretation is supported by results of experiments in which the rate of cell growth was altered at the time of thymine starvation.